Fucus serratus is a common brown algae which occurs all round the British coast. At low tide male and female plants release antheridia and oogonia into the seawater (1) and fertilization occurs as the tide rises causing release of the encapsulated spermatozoa and eggs. In contrast to mammalian sperm which have been widely studied very little is known about the mechanism of activation of the spermatozoa from Fucus serratus.
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spermatozoa from sea urchin remain quiescent in the testes, but become active when released into seawater (2). In this study we have investigated the effect of omitting individual ions such as Na+ and Cai+ from seawater on the motility of spermatozoa from Fucus serratus.
The activation of spermatozoa in sea urchin has been attributed to an elevation in intracellular pH (pHi) which is regulated within a narrow pH range by the pumpinq of Hi out of the cell ( 3 ) . Two types of H pumps have been identified in most cells, namely, the Nai/H+ exchanger and the bicarbonate/chloride exchanger and in the present investigation we have examined changes in motility of spermatozoa from Fucus serratus in the presence of known activators or inhibitors of these pumps.
It has been demonstrated in sea urchin that the O2 consumption of spermatozoa is closely linked to their motility (4) and we have shown that a similar relationship exists in spermatozoa liberated from the conceptacles of Fucus serratus (correlation coefficient of 0.88). Thus for most experiments the activity of spermatozoa was assessed by measuring O2 consumption using an oxygen electrode.
It has been demonstrated that Maximum O2 upt ke of the spermatozoa was experiments were carried out under these conditions. The internal pH of most cells is maintained between pH 7 and 7.4 by the removal of Hi ions from the cell by membrane pumps. The Nai/Hi exchanger, is blocked by the pyrazine diuretic amiloride and on addition of this agent (0.05 mM) to a suspension of spermatozoa both oxygen uptake (Fig. la) and motility, as determined microscopically, are inhibited by 64% and 57% respectively. Conversely, monensin a cationic ionophore with a high selectivity for the Nai/H+ exchanger resulted in a 457% increase in O2 uptake at a concentration of 0.1 pM.
is another pump which helps maintain the internal pH of cells and 4-acetamido-4-isothiocyanate-stilbene 2.2 disulphonic acid (SITS), a blocker of the pump, inhibits spermatozoa oxygen uptake by 69% (Fig   lb) .
Our results indicate that Nai/Hi, bicarbonate/chloride and Nai/Ki exchangers exists in the membranes of spermatozoa from Fucus serratus and are involved in the activation of spermatozoa motility. We have also demonstrated that the activation of spermatozoa may be dependent upon their release into seawater as they are virtually immotile in artifical seawater which is free from either Nai or Caii ions. The role of both these ions in activation is at present unclear. However, O2 uptake is inhibited both when Caii entry is blocked by the drug verapamil and in the presence of ouabain, an inhibitor of the Nai/Ki exchan er. Sodium leaving the cell through the Na /K+ pump re-enters via the Na+/H+ pump in exchange for protons which may lead to internal alkalization. Such intracellular conditions have been shown to stimulate the activation of sea urchin sperm. Fig. 1 . Effect of amiloride and SITS on Q2 uwtake sDermatozoa of Fucus serratus O2 uptake was measured in pmoles/min/lO' spermatozoa.
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